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1 

[#fFf»#©*&H] 

-r^y-^>m<m^m-rhy^>mmmm(D%y 7 y'< 

RaeftM^ b m*f l fcida* t m^ t *&®.-rz>& 
m&oi — iF-e&o-c, *»<oae7tco 5 2 o-f 

^LT^£$;ft,fc#2owa&}fe©m©5 i=>, t 

N^jt^ lt ^ 5 ««&© i/-- if t , 
^ tf b mm bfcis^Tfcsr^ ©sfitE ct-girr 

titswffl <d 3t ^ r -y 'mm =r ^ 0 
[it*5S2] tfcy yy '<*%&& ztizm^ytzmm 
■tzy-T^mm&zm-r&y-? ym<?m\m <o%y r y^ 
ii m > y t j» x fo o r , 
SulE 5^:/ titles, 

7 >-itiHo^j#«K-efe 5 % y r -Y ^ t . 
»3t7 r -y '<*mm-t zmmxm t , 

gusaeftMt, ^mmfgytut. mmmmm^tmrn. 

jg * ie it l x mm b ^hh m §j 9 # x. 5 a jejts a 

— (S»»i/— if 

t'fcoT, «i&:©a$3;ite© 5 t.2o-rocoH)^3ttDRS 
^if «#Jffi ©3fe y r -Y 7 A„ 



(2) #H2001-230480 

2 

y^^m<oW^tW^.X-h^%yy^^h. 

*>, 2>ftfo©i/- ift^:fc^Tt±l±J3t£;fc,Saffi:)te©& 
S^2V * fcifitt LTIS^ * tit V * 5 t — if t , 
*«rlB*«*Ko !f ©#»»c»J6 LT^tt bix5 

mwtvmm&$i%£x3b-ox, &mm&&&tt&*tff>is— 

e> $ *t s **©aie* -t © 

ro— *T<oae3t©SvMrji:S!LfcfiJSE(o5*>, 
JKSr#i-5 l^— ifSrmffl©!^— if t <til^(0«KSr^r 
•f5 if&^Htwu— if t Sffl©!/- ifSrgWL 

jhL, i-m<D u—^r^mWi ^xmrnt^hf-m^m *) #x. 
f ijffl ©3t 7 r 4 'mm ~>y> t- a 0 

M.m*yyy J^xfr^x ^ 

K3t 7 r -f '< *mm-r s a^^as t > 

fulEa^3feMtt> 

■f oco*f© if b £ axSaeftwi&ft^SlvK: 
aa«L.r^$ixTv^5«^© if t v 

^fltfia^^j-w if ©#*rt*fjs br^it btts 

if b W*t ra—««oaiB*Sr 
5<? ifi^*3V^r^l©)Kft©^l©{Sjfe©aje*SrfflW-f-5 
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(D^M<Dmm^ 2 ^ffi&i-isx bfd^ 1 (D^gKoaE* 

Srttllti-5U— ifSr^fll^u— IfirU SUB^i-— if& 

IfSrffikU ^©u— 1ffclB»bTWflj&»fe^te« 
D #*.5afi*E«*B £ r. <^r £r#tt fc-f § 9^ 

[«»** 5 ] «s*«^**S**^a3B*Srait 
ffi»Ufc2 0(7)a3B3t^ffl»^llB^5:v^{c:ii[^LTV^S 

m u—iFfr & ait LfcM**rt©a*fc* ctMt 

[8**9(6] gUBBiEftSKfc, ^WBjBttSKfc* Km 

fflaie*«43 ± ^«aje*«35^ & a w * n 6 ae^t t 

KafflajB3t«^>*l»ar«iaLfc»^. »/HBjeft««: 
#JhU THiajB*««:»»br3Ul^bTHi^«i9# 

*.*BiH#E»W4:<:#u 

*MBSJIlBia#8I(«\ 

fifecou— ifT*fcoT\ »^)iE*0 5 *> 2o-fo(D 

-T i: £^ U 
IWE^MBBiBSJtllttt. 

*a>ajS * 4r man- a am^o «« <o if -c & o 

~C> «*©Ba*©5fe2o-fo©BjB*©***EV^ 
fci£*brH3e*ixTV^S**OU'— If fc, 

beu— if^e>uit**LaBiB**-t<o««fcisi:T'&jft 

^*WRIffl«>BiB*«. 

[1***7] #*t-ett«** s SVNfcil[*b*:IP]— jft« 

^^ttoaeftSraitu «*<z>*HB-ett*«<z>»35:* 
BiB**rmiti-5***f<o^— y-efco-c. mmm^co 

BjB*o*«^Ev^|^:iE«bXH**^brv^5**#© 
If 

35S«WB«**t© if ^#^ttc^tJS bTRtt 

if & & ast sns n-**©ajH*«r-&»i-5«»©« 
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«E«*©*«^*»^bm»S*bSBilB***o**fc 

mwzmwttt<D is— if <d^*j- ^ jo v n r a it $ ti z> m — sse 

co — ^f^BSi^t^Ev^t^E^bfeMiE^ 5 — *<£>ffif 

if£r^Hi<£>u— if 1f*E«b 
Ru-if<£iKIW£&abfc*-§\ 9M(DU— iffcflt 
ihU T^^—lfSrBBbTaffl^b^fll^WO** 
70 5BjB*e»«fc*r#i-S-fcfc4Wfc-r*9^^ii« 
«lffl<oBjB*ll[. 

[1***8] #»-cttiB»i s Ev^fcii:xbfcra--** 

BjB**rlMt-r5**»©^1ftf*>oT, 

5*>. 2oi*o^»ou— if^btuitsttsafi*©* 

**SV^^^bTRS*ttTV^51|[fc#<z>u— If 
a**MB**#0> if <0*»fc*NKbTRtt btL5 

M*©******>bfflltS*tSBjB*«:*©**^ 

mi bses a* e v > ^ ffisi b r r m £ tlX V ^ 3 # 2 *t <D U - 
if ^*5v^-cjr 1 (DWL^com 1 coffi^^ae^^ait-r a 

if tm2 <D$iM<Dmmm 1 ^M^t-E^ bfc » 2 
M^^ae^^ait-ra ifsraffloi^— if t b N 

ft lo«*ofB 2 coM^(OB«2*^aiti-a 1 — if 
2 <D?SficDiiu1E!£ 2 (Ofg^^Li:^ bfc^ 1 (om^(om^ 

*«raiti-«u— if*rT«©u— 1ft u mmou—i? 
30 fflLt, Ri — if^iKK^abfc^, m>m<Du 

[38W<z>»j»ftRW] 

[0 0 0 1] 

[*w^*-raa*^iSF] *7r-f^tfi 
[0002] 

(^)S*S^I:i9(^t (Y.Emori et al. , Proc. 0FC, P 
D19, 1999 3$£Xf H. Masuda et al. , IEEE Phtonics Tec 
hnology Letters, Vol. 11, p. 647-649, 1999 #fig) 0 

7r>T^b R*7r>T^ l*rBjB-t"SBjE*ai5 9. 
^J;r/RB®3tM5 9^ba«-SixSBiB*i«*3teSr 

56? ^ae^^Lti^^, M#^e«^iR]^iRib 
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[0003] *7r^f^ili, jRJ^^ttS^SaiW*^ 
ftR S ixfcea* 77>f.A * fc H:* if >- ft if < ft if 

[0004] aeatas s 9 j*, * P i -ciss s <o 

ajB*SrU*ti-S w-1f 1 lsi, «*asu— if 1 1 s 

©a«#*uiti-aw- if i ipt> P 2 -cms 

«s©BjB3feSrffi«-f-Si^— if 1 7 s «*dsi^— if 
1 7 s O^Si:|WIC^ p 2tfcoT, ffift s t^ff^S 

«3ftp©]ftiB**rHi**"t-a^— if l l p fc, if l l 
s*5±t5l 1 p36*6fflJWS*t6BI--**"e»ft5**© 
aifi*SriH»«*^jft-r (P) 31^ 

if i 7 s*5iu«i 7 p^feaitsnsra— 

««*»#3 133^^3 3**e>(oafta»*©aiB 
**r*«««-e-fr«[i-***»wa!-&*» (WSC) 6 

7 fc^fe***ttTV^5 0 ifl Is, 11 

p. 17 s, 17ptt, *|#^f^>7r>f^ 

^-if ft if u—if -?*>«. 

[0005] ^©.tSfcWrtSixS^^^itWS-eH:. 
«M^3 1, 3 3^j3V^T#l^— IfA^&WWSixS 

6 7 ^jo^ t$ftffliS"C-pSt 5 £ t tCl J; 9 , 

[0 0 0 6] iSfibfcajR^^-^V'iiWS^aiB*^!? 
— h/ls<D&l&m 1 0 \C?jk-t 0 lpiap2 ^r-^ 
tl^ttl 5 0 0 nmjo J:I>*1 5 3 0 nmir LTV^5 0 

fcL-j&K:, BiB***tttt*©tt*-CJ:V\ Sfc, 1 

"C*>«*7r>f ^^-eoaiBJfe^ffiS^fll^** St± 
*9EI 1 o irSft^o H l 0^aiB*^l7— >^^<^ h/WJi 
»JSLfc*U#^-^^ h^SrBl 1 ^i" 0 sfc^^pg 
i- «t 5 9 ^*I#©¥*8«*3 «t xfi* ti h 
^fD^/TLri/^ 0 i^Sfix p l^b 1 p 2 (is 

0 0 n E> 1 5 3 0 n m) 1 0 0 n mftRftl© 

1 6 0 0 nm^5> 1 6 3 0 n m<D{f ^ft^S^-e^ifi/ft 
£:ftfc*U#;**<* b^s#6*LTV^5^i:*EfodvS 0 

[0 0 0 7] 

*M»-er±. jsite, 3 i, 33 
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ffAa^ (flx.uo. 5dB4^iidB) a^tf-ae 
«^ftv^fc», mmtWicmm^^tLh^\^ mu% 

[0 0 0 8] *38«tt % ±iatCtt^Tft*nfcfc^T% 
t©l«it5i:^5tt, *tt^«**r45Wi:*1\ * 

^31«t v ^# 5 5 ^li«?U#oBiB*ai[*3 J: U** 7 r 
-Y ^iiff fx *r J» £ Stfti - S^^^fe^o 
[0 0 0 9] 

[■HKr»»i-5fcft<Z)#«] ±BB««r*fiM-«fc 

^ 7r>f^SrBiB"t-«BjB*«i:, ilSjti^ Wit L 
^Bie*i:«#*i:«:^«-f-S^««i:Sr*b, mfffiB 
jH**fi, #*#**o*ft*««(DBjH*«rffllrt-* 
«jft©l^— 1ft?fcoT, 

2o-fooae*^iss^svMc^bTiss^ft. r. 

4>ft< £ fc 13laKJl^a^^:*3V^Ttt«35SB:v^»^:iESf 

u^2o(DajB5toffi»^ftlli^s^v^^^:ig:^^u•rv^5*» 

oi^-ifir, Kix— 1fd>&tmtbfcBjB*«r*o«*|2: 
i:-T^o 

[0 0 10] W*^l|B«^**S^fcoTW:, «»t/> 

i^— if^«*©»fts*»oajB*«:mit-rst, c<o 

a«@)fe^ 5^2 ofo©iie*^85M^(ci£ 
gttg^^^ r©jftft*SiS*bTK3E Six*:* 2 o 
^ig)t^flo 5 "*b> '>ft <Hi JBJW Ji^Jfi^isv^T 

iSS^sv>(-^b^2o(Da®*^ffi^^s^5:v^^ 

EXUTV^5± 5fcK3e*^5**oBjB*Srfflltb; 
£ o«*©BiB**:**31RlI-fr«*"t?^Jft tt v ^ 5 

[0011] ^^c, fi»*«2|B*feo*38Wtt. 3t^r^r 
5 5 ^ ^it^Jffl^* 7 r -< ^ilft ^rAtiot, 

%Mk, *^BH*«*J:rKTHiBjH*«^fomi*S 
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T 

W-ISro^fffcot, **©BiB#© 5 t> 2 

ti 5 Big*; ciBfelcitSi- 5 wttSfcwBiBft ttiW 
w-- r-efco-c, «ifc<oa£3ft<o 

[0 0 12] Bir#«2|E*«>*3891fcaboTH\ 9USB 
^*BiS3flr?r*«*© if -e«ft«>»*a 
fcftroSfiftSrttil+i-Sfc, **oM*©5*>2of 

iSfcl*«NlfttHbfc#£\ mffl®jg*JfC£rff-ii:U TOBfi 
[0 0 13] Mir, ff*3S3lB«ro*^BJli, 3t^r^ 

5 7 -v v ii *gf ij ffl w 3fe ^ r -r a ft ~> * r- a -e & -=> r , 

«rffi9-WJ|!(B*W:, 9^^it*fWfiJ#jffiKT?fc5ft:7 

oT, &Wktt<OU-- if<£>5*>, 2tfo©l — if{c*3 
«-ffift-g-R^(i#»<ou-if^bffiW^tb5l^-& 

i-ii3sufciffl&<o5 — ^(omwL^-rz i/— if*m 

-ifi:U 3UH<z>t-— ifSr&WbT, jgEU— if<D3feK«r 



(5) #12001-230480 

S 

[0014] fi*ii3is«<o^Bj^foortt, *iSc*j- 

WU— ifT'(l#*f(d*5V^T^jS^2v^ici;^Lfc^l-& 

icisv^ae^trosaES^iLv^cjsgL-cv^ig^waie 

row- if£U 3UH©v— yfcftfcb-c, -;£<©i&Wc&& 
tULfci^, ifSMSikU ^©v^— ifSrP 

»bTmffltf>^#KW»?#x.S/'t*, BiSftSItofUH 

J;5*#»»5#*.»::J:«*WflW©->'^9 L .A.fl t Jfc*lHl3B 

[0 0 1 5] ff^«4^«©*^Mtt, ^y^/^^ 

e§ $ n z> m ^**mm-t z> 9 -v >wBig * #1- a 9 ▼ 

L v ffiiaa®3taS{i, ^O^T'liffiK^SW-ff^b 
fc^-«*©- *J-<£>B*eft&ffl*tU m^:©»Hltf(4JS 

isw«n, 2 ofo if ^ b mtt £ 
afi3t©«*^2vMci5geb-cK:^^^rv^*^(D 
u— if£, dSffilE^*)-© w— ifro#*H;:*tJSLT 

* 2 *)-co u— if (c*5V>tH 1 co&ftco^ 1 ©ffiferoa^ 

?t?rW#ti-5 u—fk^2co^(omm^ 1 wMSirii: 
SLfc3?2<7)ffi*©ae3fc&m#-r3 ^-if*mffl©^ 

U- if t 2 WjfcKcDHUfE^ 2 bfc» 1 © 

fiJ6©aie3tSrtil*f-r-5 u—ifSr^-#0 w—ifi: * 

^fflov- ifSrffJhb, ^#©u-if^|gttbTm 

[0 0 16] »*«4|B*©*»W{!i*)oTH:, «i5c*j" 
©V'— If-Ctt^-M^feV^Tii&^SvMCiiC^bfcl^— S 
ft(7)-*)-roaje?t^tHWb, *»©»IBtfH:®iB*©« 

*3 v ^ t a® % s v > b r v > 5 isiscoae 
50 u— ific*5v^r»iojfeg©«i©«iS[©aeit«rW*f 
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jafi*SrW«-t-S^— IfSr^Wi^u— If £ U ^fficDU 
-1f«:E»bT, ^r(?5iSfeP»Sr*j|fflLfc*&. ^mcou- 
IfSrfltJhU fiOl/- IfSrBifcLrSffl^fWIKffl 

[0 0 17] 3=fc, If*3S5|EScc7)*^PJ(DS[iS2^M 

< £ fc lffi«JL(0|aic:*DV^rRS^5:v^^ffiSb^2o 
oaiB*o«*^*EV^««bTV^««*©^— 1f 
i.' tti^-if36>&ffl»bfcaje***ojS*^js:b-r-& 

[0 0 18] |»**5|B«<D**Wl2:*)oTtt, 

<E>aiE3te<£>*&tf> 5 < t fe i #awJh<Dmt-:fc^T 

**^Sv^^ffi»bfc2o^aiB*^««)R*^Sv^«c 
■*UTV^5J: 5fcR*Stb6«*©aiB**:a*tU 
r. ottftoBiBft «HjRi#M-e^t Itv^^t 

[0 0 19] »**6fa*w*»WoaiB*flR 
li, gUflBfiftWi:, ^«Big#«i:> KSUBBiBXiK 
*5 ± OTHtBjBttSRa* fe ttJW * ix £ a jS* Sr-^jfti" 5 fi 
«rlBafflaje36«S:E«br. flSfflBIH 
3t«©Sfel»S:»aLfc»^ «JHafi#SK*:flUfcU ^ 
«BiB*«^«aLTaffl^b ; J^K«l9#*.sajB* 
E«»£«r*U WlBWBBjgftiKtt, 
***«©BiB**ffiiH-5lWfc©*— **0>v— 1fT? 
feoT, **©BjB*©5t>2o"fo^ajB*^«*^ 

1f^bffl#Stb5BjH*«r*©**fcJSDr 

if & a j* s ti aafi#*>{B« t mtz zmm 

o**©BjB*fcai*i-*«*fl!)*— if T*fc 
or. 5 ^ 2 of oiDie^^Sfi^s 

v^5a»brR^s*t-cv^a*Rou— if ttu— if 
a> & * tL^a®*^^os«tcjs br ^si-^^ft 
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[0020] BM6iEt(D«p^}^ot(t 3uaa 

o^ajB36^«** s 31V^^ifi»b-CR3eS*b5**©a 
E*^fflltU ^<o**©BjB**r-&«bTai+i-ai: 
fcfcfc. Bfi*R«*B-C3lfflBiB*ll[«rK«LT, 
#W*#ffiLrt:#-g\ mffiBjBJtWSrflCitb, ^fiia® 

[0 0 2 1 ] »*3S7|B«©*»M^ajE3t««:, *» 
tftt«*35SSV^^EXbfcra— »©BiB**:til 
#tU **©#IIB^tt«*©ll46Bfi*tffl*t"r6« 
$c*ttf>v— ifT*fcoT, !f <o 5 *>, 2*t 

fo^i/- if^^VNTflttiJH'^tvsa^coiRft^sv^ 
fciE»UTRjeS*tTV^*«»©u- if #*^fu 
R*»**o i — if ©#Jfrfc*ME LTRtt & ;ft**«<B« 

^ jt*tbsra-«s^ajB**^«i-s**o««^«» 
if©*^*5v^Tm#t§tbsiRi— *f(Da^3 

~if£3UE<Di^- if^U tt*wfll**r#+*^ if* 
^«(7)u-if t u mffl^-lf&EWbT. — if 
<^Sfel«*r*ftmbfc»'&. mffl^i/-if^-±b, ^ffico 

if*K»bT*ffl^b^«i-«09#*-sae3t£a 

30 [0 0 2 2] flf#57Et<o*»Hi:*otll *»*t 

ft^— »oBjS*S:ffiJtb, **o»IB"er±BiB*«)* 

1f©5*>, 2»i*0(75U— if 
^^V>Ta®*^^ft^5ivMc:ffi^b-C^6*^c^ae 
*Sra3t*rs^^fci-, ««^^-ifco«-*fi-*5V^T 
^v^^B:^bfcM^K^5^^ — ^(^ffijSESr^r-f S if 

tilLti^ 3Rffl<OW— tfSrfltJhb, ^m<DU- ifSrK 
^ tbbrmfflj0^^#l-§] t 9#x.6fc^. S)g«^)Sffl 

[0 0 2 3] £fc. !ff*«8|B*(7)*^PJ(7>a®*?li 

iftf&o-c. wmm^<ob^, 20 

i*o©»ou— if^bffl»S*t«BiB*ojft*^s:vsc 
iS«SbTR3eSixTV^SlMf[*Koi^— if 

50 mktt<o u—^(D&m^nm^xmn hfo&mk<omm. 
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1 coifc«*>l&i ^fiS^Mj^Tt^mMi-^) w-if k9S2 

2 offi&^Bjeft&mSti-S if k |g 2 SfjfS 
IS 2 ©«ttfcitt*LfcJ|S 1 oiMS^JSb^TtSrtHlhl-r^) u 
-if^flt^l— if k U a^cou-ifSr^LT, |ft 

1f©iSfel»4r*fflLfc»^ %Lm<DU— if&^ihU 

%mm> t &m-tz> z k £nt§ k -r s» 

[0 0 2 4] »*«8iB*(7>*3SW^fcoT«. «ft*t 

u-if fcftv^T* i (o^<d% i ^««©SjS*&ttiit 

-t-S if km 2 (O&ftcDtulS^ 1 ©«ftfcit3SLfc* 

2©««^Bffi**ttia*i-a iftafflo^— if t 

k # 2 (DRfi^ffrfB^ 2 ^{gRicB:^ Lfcjg i o«jft<o 
BiB**ra«t"J"SU-- if ^ffif <£> ifk U 9.m<ou 

iSM^ff5 £k#T?#, 5^^»§J , 9#x.i-J: 
[0 0 2 5] 

©»«Sr»Wi-*o Hilt 

Jtt**8*7r>f^l k, i*7r^f/n?rMni 

[0 0 2 6] Sfc, Bfi#«5B\ #*36S»35c*«*A 
pi, Xpl*, l P 2, 1 P 2 * fr^f-r Z>MWc<DJB)m 

if lis, 12p, 17 s, 1 8pTfcot, It 

5^2 ofowig*^)8S XplHpl 
LTK^tl, -60^S^^^bTR^^ttfc#2O0D 

a$5*cDffi(D5^, kt im£k±<om.\^^xt& 

**EV^KiE*bfc2o(OB3B*©««««*«« s *5 
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if lis, l 2 p , 17s, l 8 p k , WJ&Wlv) ^— if 

lis, 12p, 17s, 1 8 p ^k-tih^axffl^Lfc 

1 k^b»^S^"CV>5o 
[0 0 2 7] t4bt, 8»©^f Us, 12p, 

17s, i8p(/)H, — if i i s W\ Sfti p i-e 
««s©ffljB*«:ffiJt-t-a^-if'^fc!9. ifl2p 

Rft^U P 1 MgL"CV^SftX p 1 
ffift**fiftt s ^ilC2itU'rv>S<H»pOBfi*4:UJ+i-a 
70 if -Cfc «9 \ if 17s(t ftft Ap2 -CfflJfi s <D 

BiB*Srai*"*"S^1f"t?*>9, iflSpft, Sfi 
d«A p 2tiESfUTV^5jft*X p 2*t?*>0^ fiiSptf> 

[0 0 2 8] $gX p 1 p2*fc -tavPtb 

jfcga p i asjztju p 2 ^5eg§LTv^5jSft. 

5S#fc:*>Sift* -tixfekttSfto-cv^Sjftft 
T^feSo *fr»^fi, JftS* P 1 * p 1 k<7)^ 

asctT/sBEsa, p 2 * k i p 2 t<om^ mm i pia 

p 2 kco^^^^-flttJ: «9 t/h^v^t<o-efc5 0 fi£oT, 

So 

[0 0 2 9] ±3eufclBl0*Jfc»»09^vi||«*fc 
43tt5BiS3t^l7— b/^Srig2^i- 0 HEUnfc 
<fc 5i-> A. p 1 k 1 p 2 te^rtv€tL 1 5 0 0 n m£5 
J;tfl 5 3 0 nmkU 6 s fftt k L 

-CV^^ 0 — i\ X p 1 * k A, p 2 5 0 5 nmjBj; 

(fl 5 3 5 nmi:U -ttb ^> OM^^ffifi p ffi^ k LT 
V^5 0 40(01/- if^^(D^<DBfi^I7 — W\ 

ft«k*«fiK-eeffrac-e*>«. H2©BjB*^i7— ^ 

J;tFp fil^^B^lc J: 5 9 * yfiJ#^)¥^*^ J: 
^/^:^^^?P^^L.TV^6 0 ?f on l i<o^-<^ 
h/Uktt 1 6 0 0 nm*5<tt^l 6 3 0 nmi§Oftgt 
^a^S^, »^*ll*l-BtT, 1 6 0 0 nm^l 
6 3 0 nm(?5f§#3tSK*«-eia Ilk KlfWUKfc^aft 

[0 0 3 0] *|61lfi®llBojaie*aR5Sr«*i:Jt«-*-* 
^0 t , 3 1, 3 3 Sri^H tU 

[0 0 3 1] 1 ©^WI©7vyijS«ST?l4> M 
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M<Dm^$&Myt\B\$& (Planar Lightwave Circuit : P L 
C) -CfctK 1 5 0 0 nmt 1 5 0 5 nm*5 itfl 5 3 
0nraH 5 3 5 nm(D2SI^5 nmCOF SRt^ 
£*U ttbb2**ftm9 5nm©FS 

RTMlTV^o Bfi#'*l7 — fl)*'** h^ttH2fc 
^-fii^ T?fcS 0 1500nm<hl505n 
m*5 £0*1 5 3 0nmM 5 3 5 n m^BE^^M^ 

[0032] *i#jK>tt?jba*7r>f ^i teA^-f-aa 

"e4 0 0mWtfc6 o )t77^^1lt 8 0km^f 

5 D 7^^*iJ»«, IH 3 fc*i-»JR-x?*> 9 > ea&^r^ 

[0 0 3 3] H9©«3KS«f-efflV>aiHJlE-&«#3 1, 

IMf 6 1it PLCt**)!), WSRIJ30nm 
t?«>5, 6 lOttIB 

Sfc, 0nfc£tt«3 1, 3 3©KAJl*»« 
tt> Btt*©#A«*a*«<* *v*B«*'<!7— 
tilths *>5V^W:S?*BftiffljBu— !fS:«ffi-e#Sa 

[0034] H4tt, *mm(om2(DmMmn\c%Z)7 

**:7r>f>*ifc»fii-«»fi#*5 l tfaSftiK 

[0 0 3 5] ®g*!5 1 tt, afflflfi*S5 a 

fc, f«aS3tai5 b ^ K«flJBiH3fe«5 afc.ktW 5 ' 

«ajB*« s b & mat s n « as* a 

}£^7<b N afflljB*«5aSrSatt, ^co$6:P$^^ 
ffltfcS^ ^ffllM5 a Srf^lkU ffiitH« 
5 b*:IB»LxaM^fe ; f'<ifc9J5#A.5ajB*ea*B 

[0 0 3 6] SMe*S5 a tt. #*J&S»ft5 

fefiXpl, Xpl*, ^p2, ^p2*^f L, « 

s o**©ajB**m*ti- if i 

Is, 12 s, 17 s, 18s-Cfco-C. r.(D^i^(7)a 
m%<o 0^2 ofO(7)ig*©8fi iplMpl*^ 
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lS:^^^TVN6lS^¥-MiSou-if l l s, 12 
s, 17s, 1 8 s %%W$k(0 If lis, 12 
s , 17s, 18s d*6a»**bS**©aiB**r-t^ 

[0037] ^«ajB**5 btt, #*#8ubb 

g)t!5 a fcRJ«te»JfeS«*a. p 1, A. pi*, A. p 

2 , i P 2* ^ t 1 j-, a/aae** 5 b (Dm 

10 Wc<OU— if lis, 12 s, 17 s, 18s*»6tmtS 
Ult-t-S**©*— 9 s 1 1 p, 12p, 17 

p, i8p-e&oT, »^iS)t©5^2ofo(oa 

fllp, 1 2 p , 1 7 p , 1 8 p t > Wm%C<D If 
lip, 12p, 17p, 1 8 p frblti%i£tlZ>MWc<D 

[0 0 3 8] i-ftfo*,.. U — If lis, 12s, 

20 17 s, 1 8 s *5<fcU*l 1 p, 12p, 17p, 18p 
(O 0 if llsll fcft X p 1 t?«SE s t7)Bi@^ 

4rfcH*H-5 if-efe 5 > if l2s(i, X p 

1 iCjfflRLTV^afcSl p 1 *"C*> t) . {gj£ s (Dm&% 

&&M-tZ> is— if -efc 19 , if I7s(t x p 2 
"C««s©Bffl**a«i-«^*-9*T»«>9, ifi8 
sfi, p 2fciES!b'rv^Stt*X p 2 *-c*> 

9, «Sscoa*2*^m*f-r^i---if'efc l 9, ifl 

1 p x p 1 P ^a^*^aBM-r^ t — if 

■Cfct). i/-f 12 P ^ R**** p lfcE«L-CV^S 
ipin^^ HfS? P <z>a©3te£ttl*M-S i/-if 
•Cfc 9 s i"— if I7pll j£S X p 2 -effijft p (7)Bg* 
SrM*t-rs^-ifT?*>t). i/-f 18ptt, *WUp 
2icie»urv^5«*a. p 2 *-e$>«9. fliift p <&aeft 

Srttllt-f 51^— 1f-e*>Sc Sfc, »fia,pl*^W^ 
p2*(t -tft^ftifcS A, P 1 *5«fct*;i p 2 icffi^LT 

K*X p 1 ir^Sfectt^JftS^ p2*ap2 <b(7)M 
tt, S*l piHp2 k<0S©lft*MtJ: t) fe/h*v^t 

[0 0 3 9] Jfe*5. m4\C7jk\^f^2(DMM^M(D : 7^ 

*«c<z)aiB*^«aiE**tt s -eas> 0 . ^itae*ai5b 

i»^afflBiB*aK 5 a (Offi&ttflias ptfcD, ffiBi 
[0 0 4 0] H±<oJ:5^«*S*b5JR2 0|lll6»«co 
^ a, 5 btrffiltUfcBfljfeW:, 7 
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X*&m$tiZ>o Bje*K»(B 9 -eafflBiB** 5 a<D& 
©*^r^^l l-*3V^5^^*I#*, *-HBifttf>Ba§ 

vy?J#«i,f5^bT*fc5 0 BiH**©**!**^ 

[0 0 4 1] £fc, »2o!61SJR1I8Ij:*5V^. ^x-f 
^ 5^v*U#**— **©BjB36fc#UT*MB«fcft 

5cfc543t77'f^fc5 (R.H. Stolen, IEEE Journal 
of Quantum Electronics, Vol. QE-15, pp. 1157-1160, 1979 

^7>f^S7 7 ^^^^t:fc5o B@ffl5a, 

5 b^60BjB*tt«*^«*7T^«Snr«-»36fc 

an, Btt*E«»9-Cfrbix63», JBloR«**4: 
LTtt, afflBtt*«5 a36»bOBiB*^17-«r«*-& 

P&) lei 9 5 OWlO^ttJt-C^ttU, 7th^t- 

»3eitaTfcftofc4:#icafflBa*aii5 aamwbLfc 

[0043] »2©8a*fttbm »^BjB3ta«5 
a* s> s &fem.sk Tfcteofeb^K 9M Best* 5 a 

ffcLfcfcSJBrLT, ^<iBje*jfS5b^SJl9#*.5o * 

[0 0 4 4] mfflBiB*j»5 a^tffiMS b^ 
©«J 9 film \ +^rS^^tTX.5 D t<D® 

So 

[0 0 4 5] BjB*^!7— O*-^ h/WSfufElS 1 
Jfi»«fc3RflHLr*5 0. B2fc:fcv*T««#JB«rSfl3B 
fi**5ajC#W<t8«, *fc^«Bfi*SR5 
b K:» LT t^t p <!» i Lfc t> ©"C* 5 fl 
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b(^Ltt^-Cp«^ tfcfc©-efc5 0 
[0 0 4 6] E5te, *fS^l3^ililW^7 

*7r^/Ut, tt*7r>f^l SrBjB-f-SBjB*ai[5 
3£. ttBjB*«5 3^e,ffiJtS*t5BiB*i:ffi-»*4: 

[0 0 4 7] BiB*ait5 3tt. #*0»"CttSVSCittSE 
LtfiSs i p t*>5RI-8Sl p 1 ^ 1 p 1, Ipi 

*api*. ip2ap2, ip2*ap2*w 

1, A, pi*, 1 P 2, X p 2 *tf>B®*£rffltTf 
^C*f <£> if lis, lip ; 12s, 12p ; 17 
s, 17p;18s, 18ptfcot, flt^l/- 
1ftf>5*>. if^*3V^T«tmtStt5Ba 
Jfc^lft*^SV^ciSS5Ufc»*^ piapl *£;J;tJ* 
lp2H P 2 *^K*Sixrv^5afcS*©u— If 1 1 
s, lip ; 12s, 12p ; 17s, 17p ; 18 
s , I8ph a*1S»*|-0 if lis, lip; 
iV? 12s, 12p ; 17s, 17p ; 18s, 18p 
»^*HSLTRlt5)tb5tft©fi8^«»3 1, 3 2, 
3 3, 3 4tffcot, #ffl»^*»3 1, 3 2, 3 3, 
3 4 lS#*t<E> if lis, lip ; 12s, 12p ; 
17 s, 17p ; 18s, 1 8 p 3&*e>tHtt£jft,5lRl— jft 
«©BJB*«r-&«-f-S*»«>«*-&**3 1, 3 2, 3 
3, 34i, tt«*C0«»-&jft«3 1, 3 2, 3 3, 3 

4^feMlt*naaft©B3B*Sr*<z>**^JiSUr^S[ 
t5*MRiM»6 4i:, *»»o^-ifl l s, 

lip ; 12s, 12p ; 17s, 17p;18s, 1 

30 8 p©#*t«c*5V^-ctW**tb5P]— St^BiB* 

—if lis, 12 s, 17 s, 1 8 s %%Lm<DU— if 
U **©«tpWt5^fllp, 12p, 17 

p, l 8 P ^f(Oi/-f^L, ^Lm<DU— if ^siau 
T\ !f<7>SfeW£*tWLfc»£\ %Lm<DU-1?&W 

SBie*Ka»9 l fca>b*tofcSixTV*5 0 
[0 0 4 8] -f-^t>*>. it^<£» i^if lis, lip; 
12s, 12p ; 17s, 17p ; 18s, 18p^5 

40 "b, if l l s tt, Sft X p l s (DB®*^m 

u-if -efc 9 , i^-if lipft «* Apitfi 
«pOBiB*S:tHitt-5U—1f"T»*>9. 12s 
tt. ifcgtfs A. P l ^fij|Lrv^5Sft X p 1 *Tfc9 . 
ffljfts(DBja3t«:U»i-S^— !f-efcO, u-if 1 2 p 
ifcft^X P 1 fciESLTV^SR** p 1 *"T?*>9, 

®^ p oBe3t*m«-rs if -?$> 9 > i^— if 1 7 s 
Ht, x p 2 xmwi s cDB®*^astt-r6 ^-if 

9. 1^— If 1 7 ptt. p 2-e<B«P«>BiB**:tH 

5^ iftglLrv^jRSX p 2 *-e*>9. ISJSs <^>Bfi*«rHl 
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tti~5 if "Cfc 9 . fl* 1 8 p f3\ jft*jfts lp2|: 
iEfcLTV^fijfc** P 2 *T?&0, ®«poa®ft£ft 
t"- if-efcSo iKfi^ p 1 A p 2 

ftoTV^jgg-efctK **ttl:ttil[ftXpl*iftft 

1 p 1 t (DH*3«tt5^S^ p2*Hp2 t^ilt St 

6 ^ t tm 1 © 5SJ6«?JB <o 9 i: RJ i: *> S o 

[0 0 4 9] -f-Jfcto*^ affl<0^-f lis, 12s, 
17s, 18sfi, ^Mil^l)tSXpl, Ipl 

*, 1 P 2, ^ p 2 *<z>BiB*S:ffiJt"t-«*, ^ofiSJK 

tt-t-^-cracflnfts-efcSo iHf<m — if 1 1 

p, 12p, 17p, 1 8 p«\ -tiVpftRfcS 1 P 

i, i P i*, a. P 2, a. p 2 *co®s^f:^abtt-r^ 

[0 0 5 0] -tLT, if 1 Is, 11 P a» baits 
5fe^{Hj6^«* 3 i -e-^St s tis if 12s, i 2 p 

"^bttlltStbSSES^ia— OA p 1 *T*fct), sl$t 
p*«OBjB**«*-&*»3 2-C^**tt, tf:^ 
if 1 7 s , 17 p^e>ffltt§nSJK*^ia — O A p2t 
s g$ t p fiSOfijg^^fiftM^ 3 3 t^t 
if 18 s, 1 8 p^fefflltSixSjftSdSlRl — 

^)lp2*t*^ sfftt^pffttojaiB^^iBtt^jfi 

t^ssn, ^«*3^ajtsix«o 

[0 0 5 1 ] ft*5, [EI 5 {C^-rm 3 cDHJg^ficD 9 ^ 
K?-^ X* ll##*-«©BiB«l!:» LTMK fc ft 5 
(0^^O|ii^(7)^^Ji^Lfc^2O^ffi^^^ 

[0 0 5 2] B6ft *»WOjR4<D|tJlli«lllK«S5 
[0 0 5 3] H6^*i-*4<DSHfi»«^7 

sv^^ia«bfc«E«i pim p i* 
*dJ:u^a p2a P 2 * kks* turves #2 sa-oi^— 

if lis, lip; 12s, 1 2 p ; 1 7 s , 17p ; 
18s, 1 8 p [CjoV^T^ 1 <D&M X p 1 , A p 2 (O^ 

i (Diss s (Dm&yt&ttiM-rz if n s , i 7 s t 

*2©J6*Apl*, A p 2 *^MfBHlOfi^s tcii: 
*Lfc*2©«ftp©ajB*«rairt-«l^-1f 1 2 p, 
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18pSrSffl^^f^U fl^Rfi^pl, A P 2 
0JB2©«*p©aiB*«raiti-5^--lPl l p, 17 

pi|2(D$SXpl*, X p 2 *(OMfS^2<D«^p 

i-s^sl/^ i <omu s ojgfiejtsrmit-rs if i 2 

s , 18s ^fOW if £ LTV^o 
[0 0 5 4] tftb^SfflO^flls, 12p, 
17s, 18pfl ^tl^tl&S: X P 1 T?iBJft s (DJ@jg 

x p 1 * -efiifi p ois*. JfcS a p 2 
s<£>afift, *3j;tWR*X p 2 *-C«ftp0>Bfi*4rtti 
70 ML. £?c^Hi<DU— if 1 1 p, 12 s, 17p, 18 

s wc, -tJh^ftifcg: a p 1 -effijK p ^BE*, A P 

1 * X*ffi& s C»ai^, ftg X p 2 Tffijfe p (OBiS*. 
»Xxm*Xp 2*"t?«*s©aiB*«:ait-t-S. ^ 

MXf 1«9 2tt, affi©^f 1 1 s, 17 
s, 12p, 18pSrSatt, R*ffl(?)^fll 
s, 17 s, 12p, 1 8 pO*«E*rlftffiLfc»-&, * 
f©l — if lis, 17 s, 12p, 1 8p^flht, 
^tim<Dl"- if 1 1 p, 17p, 12 s, 18s£ri£IftL 

[0 0 5 5] m6\Z7F-fm4:<DmM]&M<D7^^ 
«(BSt»V^tt, ^^r^^lfi> #2*5*1**3© 
9^^«M»*¥— *Jfc«>affl*lcSS- 

60 Sfc, BiB3HK5 3 0#rtttJK3©*llll»«i«« 
LTV>^ 0 tLt, J^Lfc* 5 ^ gUHtf>Bfi#«:ilr 

sase (^pinpi*. uj:t;ip2ap2*) 

7v^iJ#§:#5Ct^t#5o Big*©*! 
« ««t«ft*2*J:»*3©*lfc»«o^fc <* SJlirT 

mfiKt-^fb, 9^^*J»2 0 dBfc»i-53Htt*l#fc 
Lt2 0dBSS-e*5„ ft*3, SI ^fi^^Jtx. 

©fc»©a«*«)Eatt, m2cr>mmmmtmmxh 

[0 0 5 6] 0 7tt, *3SW0^50^|J6^ii^«S7 
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[0 0 5 7] 0 7 U:^9^^*JeS<£>aje 

*S5 5it g|lco^^^iii|gSc0 4fi<Di/— if 1 1 

s, 12p, 17s, 18pidOit, I[^4I©1/- 
If 21s, 2 2p, 27s, 28p^#U I/— if 2 1 

stt«[*t*^p 3"T?<B«sOjajB**rttiWL, if 2 
2 p KMft*as * p 3 fcfflg Lfc 1 p 3 * -CfflSE p (7)®® 
ftSrttUWU ^f27sfi*WXp4t«8©fl 
fi**rttUH-U i/— if 2 8 pfcMft****, p 4trK^Lfc 

5 0 ^LT, r60 8fi(^l/— if 1 Is,, 1 2 p, 17 
s, 18p, 21s, 22p, 27s, 2 8p/5^W 

[0 0 5 8] *«f5<0*«|«llifca3JtSBjB3lt^l7— © 
5 1 5 0 0 nm/^fc 1 5 3 5 n mCO&ftig^ 5 n m 

g£ti/r^5c>T\ fij#^-<^ h/wh-eoy y^/^ifim 
i^»l^it/h^<*otv^ 0 /^jb\ 

[0 0 5 9] 1f36»fe(30aiB*^!7 — W\ m 

1 OHl»H6tli» 1 0 0 mWffcofc^, #Jg5cOj£ 

©ajB*tt*ft**K5 1 <Dmmmn<D 2 {go s 

* h/wj»M» Sfc, IfSfcQ^BffflajB*^ 
[0 0 6 0] 

2o«e*©a^^, kbi#.sk±<omt£& 
^Lrv^Sct^i-^^ns^^aiS^^witb, r 

tic. «fi£fe»>j>jfc<, »«Fft;*rBiari*"Tf**. 
[0 0 6 1 ] MBKifctf, m^a®*^^ 
«aiB*ll[^tt**©**S**«>BjlB*o 5*)2of 
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o(OBe3t^iKS^Sv>tc:5£g?L'rK*StbS : lfiacoa 
jSttSrmatU r(0*«oBfi*«r-&SEb"rttHt-f-Si: 
fcfcfc. afflBffl**«rE»b-C, *o#*S:4&tO Lfc 
4§£\ aJBBfiftSiiSrffcifcU ^HtBjBJtWSrBBbr 

•«^©«5#*«:!lSiS[fcff 5-i*"C#, tt*©J:5tt 

[0 0 6 2] JEfc, ##9Ifc:J:ftfi, <o u-if -THB 
*tBB"Ctt«[*<o»ftO. 2*ffo©i/- if^*5V>TB® 

3to»*^av^^is*LTv^5a*(oBje*«ra»-f-« 

tt4r*-rs u-ifSr^#^u-if £ U §UE<Oi— -if £ 

sot, ae*w^affl^e>^fli^«9«*.sri*;3a^ 

[0 0 6 3] t'— if -C«ttJ»jt 

SfUfclRl— »S(?5-»oBiB3t«:ffl»b, «*o»IBT? 

**s^v^^i!f»uTv^5**^BiE**r^i^*■^■a & £ t> 

<o*l ofttt^afiJtSraiWi-S if fc»2^jft*(© 

^2<oe«(Da®*^aiM"r5 if^mffl^^—if k 

U »io*«©*2©«*©Bfi**ia»i-S^— 
<>; m 2 <D%Lm<Dn l ^««coajB*SrWI*-r5 if £ 
50 ff©^ if£U Sffl©^— IfSrKWUT, 

SrtfettJLfc#£\ aJHOU— IfSrflcjhL, fpi/- if 

[hi] *mw<oni (Dnmmmfc&z 9 ^^mmmm 

[0 3] Hlfc*Ufc*l©IIJ6»«^>5^^ii«*© 
[04] *38W©JR2©jt*»«J-«S9^>'i||«*llffl 

[0 5] *»W©!B3<oltllS»«lc««9^^i««*Uffl 
o* 7 r >f ^ilff ^rAl;:IfflL#5 7v ^**B*<d 

5^ [06] *mw<Dm4<DnMitm\z&z>7^>>mmmm 
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[[El 7] **M^*5(D*JS»«|c:«S7^>ltB?iJffl 
[B8] H7^*Lfc*5©jlll|[»«©?^^ii**© 

[0 9] a*<o9-^^ii(i»©**ft*-rH^*>*o 

[010] mv\z.^tzM%(Oy^^m^<o^1&%^ 
[011] B 9 m*Lfc**©? 
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[»#©»«] 

l %7t-<^ 
3 

•5, 5 1, 53, 54, 55 ®e3tJR 

5 a mmmmytm 

5 b ^iiJS)^7fe« 

lis, lip, 12s, 12p, 17s, 17p, 1 
8s, 1 8 p if 

61, 62, 63, 64, 65 «*31Rffi'&jft» 
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2001—230480 



1 fc77<<rt 



[04] 



51 

s 



62 



5a 



0$^) ICApD (Apl*) Up2) <Ap2*) 



(3) W 



(8) (*) 
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